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It  was  mentioned  in  our  previous  reports  that  In  aerosol 
immunization  with  the  brucellosis  dust  vaccine,  in  an  experiment 
on  animals.  Its  hi  oh  et  f<*c*.<v**ve*e,  harm!  sconces  and  wild  reactive¬ 
ness,  were  revealed.  The  same  results  were  obtained  also  In  tha 
study  of  the  given  method  in  Immunization  on'  limited  groups  of  men.1 
After  that,  with  the  permission  and  recommendation  of  the  Serumal- 
Vaccinal  Committee,  the  study  of  the  cited  method  of  immunization 
was  conducted  by  us  on  larger  contingents.  The  results  obtained 
at  that  time  are  cited  in  the  present  report.  We  studied  the  re¬ 
activeness  and  immunological  effectiveness  of  the  method  of  aerosol 
immunization  depending  on  the  inhaled  dose  of  the  dust  vaccine,  as 
well  as  on  the  Immunological  state  of  contigents  that  were  subjected 
to  vaccination. 


^Journal  of  Microbiology,  Epidemiology  and  Immunobiology,  I960,  nos. 

n?s#  Kllitary-Medical  Journal,  1958#  nos. 

10,11,12;  1959*  no. 8,  and  I960,  no, 12.  ' 
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During  the  years  195^-1960,  1201  persons  were  Immunized 
by  the  aerosol  method  with  the  brucellosis  dust  vaccina. 

Among  this  number,  3p5  persons  were  workers  at  th«  sovkhoz 
"Karmanovo",  which  during  the  last  15  years  has  been  registered  as 
a  brucellosis  focus  of  the  cow  type*  The  aerosol  immunization  of 
these  workers  was  conducted  as  a  planned  antiepidemic  measure. 

For  a  considerable  part  of  t he  vaccinated,  essentially.  It  proved 
to  be  a  rcvaccination,  since  many  of  them  (180  person^  have  already 
been  vaccinated  against  brucellosis  In  previous  years.  [Begin  p.  96] 
Before  immunization  619  persons  underwent  observations  at  the 
dispensary,  which  Included  medical  examination,  clinical  analyses 
of  blood  and*  urine,  as  well  as  x-raying  of,  organs  of  the  chest.  The 
remaining  $Z2  persons  underwent  only  a  usu  1  medical  examination, 
without  any  observations  at  the  dispensary.  All  those  liable  to 
immunization  were  preliminarily  examined  for  the  sensitivity  to 
brucellosis  infection  with  the  aid  of  reactions  of  "Byurne"  [Burnet] 
and  Wright  (Muddle son). 

As  a  rule,  virtually  healthy  people  were  permitted  to  undergo 
the  aerosol  immunization,  who  showed  negative  sero-a llerglc  reac¬ 
tions*  Only  for  the  purpose  of  a  deepened  study  of  the  character 
of  postvadnal  reactions  to  aerosol  immunization  66  persons  with 
positive  reactions  were  subjected  to  t  he  experiment,  as  well  as  a 
small  group  (10  persons)  with  initially  chronic  metastatic  brucel¬ 
losis  in  the  stage  of  compensation. 
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Data,  characterizing  the  state  of  health  of  619  persons  that 
were  subjected  to  the  aerosol  immunisation,  obtained  in  the  dispen¬ 
sary  are  summarized  in  table  1.  [See  the  table  at  the  end  of  trans¬ 
lation] 

It  is  seen  from  the  cited  data  that  only  people  with  a  regular 
state  of  health,  with  the  habitual  age  pathology,  who  were  referred 
to  the  category  of  "virtually  healthy"  underwent  the  aerosol  immu¬ 
nization  with  the  brucellosis  dust  vaccine.  They  were  distributed, 
according  to  age,  in  the  following  manner:  18-30  years  -8055;  30-40 
years  —  14.43J  40-50  years  —  53*  and  50-60  years  old  —  0.6£. 

As  It  was  mentioned  earlier,  180  persons,  among  those  who 
underwent  a-rosol  Immunization,,  were  vaccinated  previously,  between 
the  years  1954-1959,  against  brucellosis  by  the  subcutaneous  method, 
but  before  the  aerosol  immunization  the  scro-allerglc  reaction  in 
them  was  negative. 

T!he  aerosol  Immunization  was  conducted  in  ordinary  rooms,  volume 
of  40  to  I60m^,  cleared  from  superflous  furniture.  Up  to  200  per¬ 
sons  were  brought  together,  simultaneously,  in  these  rooms  in  a 
standing  position.  Atomization  [Begin  p.  97]  of  the  vaccine  was 
conducted  continuously  from  special  apparatuses  during  the  course 
of  the  entire  session,  which  continued  for  15  minuted. 

During  the  aerosol  immunization  each  of  the  vaccinated  inhaled 
250-820  million  live  microbes  of  the  vaccinal  strain  of  Br,  abortus 
bovis  19-EA.  This  dose  proved  to  be  optimal  in  the  aerosol  imnuni- 

k  detailed  descr Ipt ion  of  the  method  of  aerosol  immunization  of  men 
has  been  given  in  the  Journal  of  Microbiology,  Epidemiology  and  Im¬ 
munobiology,  1961,  nos.  7  and  9. 
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ration  of  people,  as  the  specially  conducted  research  has  shown, 
Medical  examination  of  the  state  of  health  of  the  vaccinated 
was  conducted  during  the  course  of  20  days  with  dally  thermometry 
and  questioning.  A  cr.rcful  ncdical  observation  was  conducted  for 
about  2  years  on  the  vaccinated  who  were  in  a  my  uhlts  (427  persons), 
while  of  those  vaccinated  from  the  shoe  factory  and  the  sovkhoz* 
during  the  course  of  one  year. 

X-ray  examinations  of  the  chest  organs  were  made  of  506  aerosol 
vaccinated  on  the  1st,  3-4th,  7th,  15th  and  20th  days.  In  159  per* 
cons  during  these  periods  analysis  of  peripheral  blood  was  made,  and 
In  36  persons  a  clinical  analysis  of  the  sputum. 

The  vaccinated  with  postvaccinal  reactions  were  examined  accor¬ 
ding  to  a  special  plan;  it  specified  thermometry  every  3-4  hours, 

j 

electrocardiographic  and  x-ray  examinations,  clinical  analysis  of 

the  peripheral  blood,  of  urine  and  sputum,  biochemical  examination 

2 

of  blood  (sugar,  residual  nitrogen,  histamine,  protein  fractions)  , 
oximetry,  and  determination  of  indices  of  maximum  lung  ventilation* 
Postvaccinal  reactions  to  the  aerosol  immunization  were  sub¬ 
divided  Into  general  end  local.  To;  the  general  reactions  were  re¬ 
ferred  t  e  Increase  of  body  temperature,  changes  on  the  part  of  the 

**kesui ts"  of  biochemical  research  are  not  included  in  the  present 
%*>rk  and  will  be  generalized  in  a  special  report* 
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central  nervus  system  and  the  cardiovascular s ys ten,  as  well  as 
th#  shifts  In  peripheral  Mood,  The  general  reactions  in  the  degree 
of  manifestation  was  subdivided  into  nild  (tody  t-nperature  up  to 
37«5°)*  medium  strength  (body  temperature  up  to  3G.5°)  and  strong 
(body  temperature  over  32*5°) •  To  local  reactions  were  referred 
the  changes  on  the  part  of  the  nucous  membrane  of  the  upper  res¬ 
piratory  tracts,  bronchi,  lungs  and  lymph  nodes,  regional  to  them, 
which  were  revealed  by  clinical,  laboratory  and  x-ray  methods. 

Data,  which  characterise  the  rcactivcnes3  of  the  method  of 
aerosol  Immunization  with  the  brucellosis  dust  vaccine,  are  cited 
in  table  2  (which  is  at  the  end  of  t he  translation]:  it  is  seen 
from  it  that  aerosol  immunization  with  t  he  brucellosis  dust  vaccine, 
utilized  in  optimal  doses  which  ensure  a  good  immunological  effect^, 
produced  general  reactions  in  7*62  and  local  in  2.1#  of  the  vacci¬ 
nated^.  thereupon  the  percentage  of  the  strong  and  of  the  nediua 
strentfh  reactions,  which  led  to  short  (1-2  days),  partial  loss  of 
the  capacity  for  work,  comprised  2,95* 

Frequency  and  degree  of  manifestation  of  poctvaccinal  reactions 
were  in  clear  dependence  on  the  initial  immunological  background  of 
the  immunized, 

3  see  aata,  cited  in  table  4, 

Local  reactions  were  registered,  as  a  rule,  in  persons  with  general 
reactions. 


1 
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In  persons  with,  a  negative  cero-allergic  background,  indepen- 
dently  of  the  subcutaneous  immunisat  Ion  conducted  in  the  past,  the 

general  postvaccinal  reactions  uere  observed  comparatively  rcre 

/ 

(5*6?J),  a  nd  were  expressed  for  the  nos t  part  very  mildly,  Strong 
reactions  and  reactions  of  medium  strength  were  noted  In  this  group 
of  vaccinated  only  in  1,6%,  while  the  local  reactions,  in  the  fora 
of  a  mild  tracheobronchitis,  which  accompanied  the  general  reaction, 
disappeared  simultaneously  with  t  he  latter,  [Begin  p.99l 

The  aerosol  immunization,  conducted  for  scientific  research 
purposes,  of  persons,  sensitized  to  brucellosis  Infection,  caused, 
as  one  should  have  expected  it,  more  frequent  and  expressed  post¬ 
vaccinal  reactions:  among  66  persons t  he  general  reactions  were 
registered  in  20  or  30.3%;  whereupon  in  9  (13*S%)  enong  them  they 
referred  to  the  medium  and  strongly  expressed;  local  reaction*  were 
noted  In  10,6%,  All  postvaccinal  reactions  In  this  group  came  to 
an  end  in  2-3  days. 

Immunization  of  10  patients,  ill  with  chronic  brucellosis, 
produced  general  reactions  in  all  of  them.  Local,  mildly  expressed 
reactions  wore  observed  only  In  2  persons.  All  the  postvaccinal 
reactions  in  thl3  group  came  to  an  end  intne  course  of  2-3  day*. 
Data  about  postvaccinal  reactions  are  cited  In  table  3;  it 
follows  from  them  that  in  the  presence  in  them  of  sensitization  to 
brucellosis,  which  can  be  revealed  only  by  the  Wright  reaction 


i 
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(Kuddleson),  the  aerosol  Immunization  by  the  brucellosis  dust 
* 

vaccine  produced  development  of  post-vaccinal  reactions  considera¬ 
bly  more  often  (13%)*  than  in  the  immunisation  on  the  negative  im¬ 
munological  background  (5*6%).  Aerosol  immunisation  with  a  positive 
Burnet  reaction  caused  postvaccinal  reactions  In  3&.7£#  and  in  the 
combination  of  positive  reactions  of  ’/.'right  and  Burnet  the  frequency 
of  reactions  reached  100%, 

One  can  conclude  from  this  that  reactivcncss  of  aerosol  vacci¬ 
nations  with  the  brucellosis  dust  vaccine  was  determined  by  a  num¬ 
ber  of  .persons,  sensitised  to  brucellosis,  which  were  present  among 
the  vaccinated.  With  the  revealing  of  the  sensitised  persons  and 
their  exclusion  from  the  number  of  the  vaccinated,  the  react! veness 
of  aerosol  immunization  with  the  dust  vaccine  did  not  surpass  by 
much  the  rcactiveness  of  cutaneous  vaccinations  with  the  live  bru¬ 
cellosis  vaccine  (Zankova,  1956*  Taran,  I960). 

We  studied  the  immunological  effectiveness  of  vaccinations  with 
the  eld  of  agglutination  reactions  (of  Wright  and  Huddleson)  and 
the  intracutancous  allergic  test  of  Burnet*  The  reaction  was  set 
up  according  to  the  standard  method  in  7$  10,  15,30*45*90,  180  and 
365  days  after  immunisation.  Only  those  persons  were  examined  in 
whom  the  ocro-allergic  reactions  were  negative  before  the  aerosol 
immunization.  A  new  group  of  people  was  examined  during  each  period. 
(Begin  p.  100] 

Results  of  examinations,  conducted  in  the  indicated  direction, 
are  cited  in  table  4  {Table  is  at  the  end  of  the  translation] 
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The  positive  rcuctl  n  of  Kuddicscn  with  &  mean  titer  1:243 
was  noted  in  13*53  of  vaccinated  already  In  7-10  days  after  Im¬ 
munization*  In  15  days  the  positive  reaction  with  a  titer  1:273 
was  observed  In  53:->  of  the  examined.  In  30-45  days  after  Inauni- 
cation  the  number  of  persons  with  a  positive  reaction  increased 
to  59*0  (mean  titer  1:243),  end  in  3  r.onths  to  6:0  (wean  titer  1:306)* 
In  distant  periods  after  aerosol  Immunization  (  in  6  and  12  months) 
the  number  of  positive  reactions  correspondingly  comprised  53*2  end 
607*  with  a  near,  titer  1:200  endl;  170. 

The  l.?rirht*s  reaction  in  30-45  days  after  immunization  was 
positive  In  55^  ( the  mean  titer  l:i?C)»  la  3  months  —  in  65#  (1:166) 
end  in  half  o  year  —  in  36-43  of  the  vaccinated  (1:95) 

The  Burnet  reaction  was  registered  in  1 63  of  the  vaccinated 
already  In  7-10  days  after  vaccination,  in  15  days  the  number  of 
positive  reactions  reached  503,  in  50  day3  —  55*53,  in  180  days 
—  303  and  in  a  year  —  37*63.' 

In  comparing  the  indicators  of  serological  reactions  and  of 
the  Intracutancous  allergic  test  one  can  see  that  in  the  early  periods 
after  immunisation  (7-15  days)  they  ware  registered  approximately  with 
a  similar  frequency,  while  subsequently  (in  30-360  days)  the  positive 
reaction  -f  Huddle son  was  observed  by  19-273  more  often  than  the 
positive  Hurr.ct  test. 

if  the  imuno  log  leal  effectiveness  is  not  to  be  evaluated  on 

all  three  tests  sir.ultcn  cously.  but  ,fuct  according  to  cne  of  them. 

ter  £.:•  u  1  ;  • .  u-.-id a i  r. r.  T. ' r o i  •» 

then  already  in  7-10  days  a*'. 

after  the  aerosol  immunization  approximate! 


[ 


■9 


Trans.  V-1831 


In  one  third  ox'  the  vaccinated  £t  is  possible  to  register  certain 
innuno logical  shifts.  In  5  days  the  rrcr.bc r  of  the  positively  reacting 
persons  increased  to  7^Z,  'in  30-40  cays  —up  to  COZ,  while  In  3 
months  —up  to  93.5fi.  After  a  year  the  number  of  positively  reacting 
still  comprised  75^  l sic  3. 

The  obtained  results  attest vhat  in  the  aerosol  Immunisation 
(.Begin  p.101]  with  the  brucellosis  du3t  vaccine  a  rapid  and  long 
lasting  immunological  reorganization  occurred  in' the  vaccinated 
persons,  which  in  it3  intensity  and  frequency  of  positive  reactions 
vas  not  surpassed  by  the  reorganisation  that,  occurred  after  ths 
subcutaneous  immunization,  and  exceeded  the  results  that  were  re¬ 
gistered  in  the  cutaneous  ministration  of  the  brucellosis  vaccine 
(Abashidze,  1952;  Verohilova  with  co-authors,  1952;  Drankin  end 
Kalyitln,  1955;  Zenkova,  1956;  Polyakova,  1954;  Tara n,  I960; 

Khalklna,  1956). 

Dynamics  of  the  immunological  reactions  in  persons  who  had 
a  sero-allcrgic  background  before  the  aerosol  immunization  represent 
doubtless  interest.  In  this  group  of  people,  as  it  i3  seen  from 
table  5,  after  3  months  of  immunization  clear  changes  were  obser¬ 
ved  in  the  Burnet  reaction.  Sensitization  of  the  organism  to  the 
brucellosis  antigen  increased  considerably  under  the  effect  of  the 
aerosol  immunization.  Number  of  the  Eurnet  reactions  increased  from 
10  to  24  and  the  number  of  persons  with  a  simultaneous  presence  of 
positive  reactions  of  Kuddleson  end  Eurnet  Increased  (from  4  to  20). 
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Dynamics  ox'  the  Kuddicson  reaction  were  s omevhat  different* 

In  a  pert  of  the  persons,  who  were  subjected  to  aerosol  immunization, 
a  clear  Growth  of  titers  v.cs  registered  (the  mean  titer  Increased 
fron  2:152  to  1:235)*  Along  with  this  in  8  person,  from  caong  the 
23  aerosol  vaccinated  on  the  positive  ccro-allergic  background,  the 
lluddlcson  reaction  changed  to  negative  fron  the  positive. 

Conclusions, 

1*  All  virtually  healthy  people  of  both  sexes,  between  the 
aces  of  18  and  60,  who  have  no  medical  contrindication*  to  inocula* 
tiens  cid  arc  not  sensitized  to  the  brucellosis  infection,  can  be 
admitted  to  aerosol  innuni cation  with  the  brucellosis  dust  vaccine* 

2.  The  optimal  dose  of  the  brucellosis  dust  vaccina,  inhaled 
by  the  vaccinated  person,  is  a  dose  equalling  250-820  (1000)  million 
live  Precclls  of  the  vaccinal  strain  19-A, 

3,  In  mass  aerosol  irx sunisatlcn  of  people  with  the  brucellosis 
dust  vaccine,  the  rcactivcr.css  of  vaccinations  is  determined  by  tha 
number  of  persons  among  then  who  are  sensitJ zed  to  brucellosis, 

4*  lathe  absence  of  positive  scrc-allcrglc  reactions  in 
persons,  who  previously  underwent  subcutaneous  (cutaneous)  inocu¬ 
lations  with  t he  live  brucellosis  vaccine,  their  aerosol  revaccinatio 
with  the  brucellosis  dust  vaccine  did  not  produce  any  increased 
reaction.  [Begin  p-«-  102} 

5*  Aerosol  immunisation  produced  a  rapid  and  long  lasting 
immunologic  reorganisation  of  the  organism  of  the  vaccinated,  which 


11 


Trans,  V-1831 


was  reel  stored,  during  the  course  of  a  year  {period  of  observation), 

6,  It  Is  necessary  to  continue  a  comparative  deepened  study 
of  the  character  of  postvaccinal  reactions,  which  arc  observed  after 
the  subcutaneous,  cutaneous  end  aerosol  irsnunisatlon  with  the  live 
brucellosis  vaccine, 

7,  It  is  necessary  to  recognize  as  very  essential  the  research 
for  nev,  nore  inproved  ncthods  for  the  revealing  cf  persons,  sensiti¬ 
sed  to  brucellosis, 
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